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Introduction

The longestNormalizedDifferenceVegetationIndex(NDVI) time

series, produced from the Advanced Very High Resolution

Radiometer(AVHRR) has endedin 2017, and there will be no

continuationof AVHRR on-boardafternoonsatellites. NDVI from

other sensors,especiallythe operationalVisible Infrared Imaging

RadiometerSuite (VIIRS), is imperative to elongatethis global

dataset while maintainingthe continuity and consistency. NDVI

could be de-composited into two components: the multi-year

climatologyandvegetationconditionindex(VCI), with theformer

containsclimate information and a majority of sensornoise,and

the latter containsweatherinformation and residualsensornoise.

With the assumptionthat VCI from different sensorsare similar,

we re-compositedthe cross-sensor/cross-production NDVI with

original VCI and the cross-sensor/cross-production climatology,

andcomparedvariouscross-converteddatasetswith the threebase

NDVI datasets: two NDVI productionsderived from AVHRR

observationandanotherfrom VIIRS observation. As a result, the

re-compositedNDVI agreeswell with the original NDVI spatially

and temporally,with an accuracyof 0.02 NDVI unit at a global

scale.
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NDVI time seriesof 6 sitesfrom threebasedatasets: GIMMS

NDVI3g (1981-2015) vs. AVHRR VHP (VHP-SMN, 1981-

2017) vs. VIIRS (VIIRS-SMN, 2013-2018). The 6 sitesare(a)

EastSaharain Libya, (b) Saratovin Russia,(c) Illinois in USA,

(d) SouthQueenslandin Australia, (e) Maine in USA, and (f)

Amazonin Brazil.

After converting AVHRR VHP and VIIRS NDVI to

GIMMS NDVI3g, we comparedtheir time serieswith the

original NDVI3g. Note if convertingto other two datasets,

thecomparisonresultsaresimilar.

Climatologyof 6 sitesfrom thethreebasedatasets,GIMMS

NDVI3g vs. AVHRR VHP vs. VIIRS VHP. The 6 sitesare

thesameasthepreviousfigure.

Methodology

NDVI could be de-compositedinto its climatologyandVCI. The

climatology stores EcosystemComponent and major part of

ObservingNoise Component,while the VCI contains Weather

Componentand some residualof ObservingNoise Component.

Similarly, NDVI from different sensorand/ordifferent production

suite could be de-compositedinto its distinctive climatology and

VCI. With the assumptionthat the discrepancyof VCI from

different sensors/productionscould be neglected, and given

correspondingsets of climatology, we can back-project, or re-

compositeVCI to sensor/production-specificNDVI.

(a) Relative spectral responsefunction of VIIRS (S-NPP),

AVHRR-2 (NOAA-11) and AVHRR-3 (NOAA-19) red and

NIR bands. The transmittancespectraof someselectedgases

arealsoplotted; (b) Local equatorialcrossingtime (LECT) of

polarsatelliteswhich carryeitherthesensorVIIRS (S-NPPand

NOAA-20) or AVHRR (therest). In thefigure,NPPis shortfor

Suomi NPOESSPreparatoryProject (S-NPP), rest N is short

for National Oceanic and Atmospheric Administration

(NOAA), andM is shortfor MetOP.
After convertingNDVI from VIIRS to AVHRR VHP, we

mappedits differencecomparingto original AVHRR NDVI,

andalsoplot thedifferencehistogram.

NDVI de-compositing and re-compositing through VCI.


